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CLAIMS 

I claim: 

A magnetically permeable plate for use as the^ont plate of a magnetic flux 

path assembly of a loudspeaker, the loudspeaker h^ing a diaphragm driven by a 

\ ^ s 
voice coil, the magnetic flux assembly having a pol/ piece, a magnet, and a magnetic 

flux path between one pole of the magnet and the ople piece, wherein: 

said plate has an opening defined therein^ized to fit about the pole piece and 



to co-operate with the pole 
movement of the voice coil 
said top plate has venting defined 
through said plate external to 

The plate of claim 1 -wherein saijt 
periphery defining said opening, and s^^ 
periphery. 


piec^ to define a gap for accommodating 
ther^Detween; and 

erein to permit fluid communication 
e voice coil 

plate has an outer periphery, an inner 
venting is segregated fi-om said inner 


3. The plate of claim 2 wherein ifaid plate has the form of a disc in which said 
inner and outer peripheries are circular and concentric. 


4. The plate of claim 3 wherein said venting includes an array of apertures 
spaced outwardly fi-om, and h^jC^ing a pitch circle concentric with, said inner 
periphery. 

5. The plate of claim 4 wh^ein said apertures are circular. 

6. The plate of claim 1 v^herein said opening has a nominal periphery and said 
venting includes at least one rebate let into said nominal periphery. 

7. The plate of claim ijvvherein said opening has a crenellated profile. 

X A magnetic flux p^h assembly for a loudspeaker having a diaphragm, a voice 
coil for driving the diaphragm and a diaphragm cavity defined therewithin, wherein: 

said magnetic flux path assembly has a pole piece, an opposecf^niember placed 
in spacee relationship fi-om the pole piece to define a gap for 
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accommodating reciprocation of the voice coil, and at least one 
intermediate member^ mounted to maiiwain the position of said pole 
piece and said opposed member relati^to each other; 
said pole piece, said intermediate member/ and said opposed member co- 
operating to form a continuous patH of higher magnetic permeability 
than said gap; / 
at least one of said pole piece, said at least one intermediate member, and said 
opposed member includes ajnagnet for establishing a magnetic flux in 
said magnetic flux path assembw and across the gap; 
said magnetic flux path assembly ^as an airflow path defined therein 
extending between the dusw cap cavity and external ambient, for 
permitting displacement of air between the cavity and external 
ambient; and J 
at least a portion of said airflovw path is defined in said opposed member 

external to said gap, jj 
whereby displacement of air by ithe dust cap member causes motion of air in 
said portion of said airflow path to encourage cooling of said opposed member. 

9. The magnetic flux path assembly of claim 8 wherein said opposed member is 
a plate having an outer periphery, /a closed inner periphery defining an opening 
extending about said pole piece, said gap lying between said periphery and said pole 
piece, and said portion of said airflow path is formed in said plate and is segregated 
fi-om said opening. 11 

10. The magnetic flux path assembly of claim 9 wherein said plate has the form of 
a disc in which said inner and outer peripheries are circular and concentric. 

11. The magnetic flux path assembly of claim 10 wherein said portion of said 
airflow path formed in said plate includes an array of apertures spaced outwardly 
from, and having a pitch circle concentric with, said inner periphery. 

12. The magnetic flux patH^ assembly of claim 8 wherein said opposed member is 
a plate having an outer p^phery, a closed inner periphery defining an opening 
extending about said pole pfece, said gap lying between said periphery and said pole 
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piece, and at least one portion of said inner peripmry defines said gap, and another 
portion of said periphery defines said portion o^said airflow path defined in said 
opposed member. 


13. The magnetic flux path assembly of claim 8 wherein: 


^0 10 
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said magnetic flux path assembly has an axis parallel to the direction of 
reciprocation of the voice coil, said pole piece has a distal 
region thereof distant from said rigid member, said distal region 
having the form of a ^ody of revolution concentric with said 
axis; 

said opposed member is a folate having a closed inner periphery 

extending about said jpole piece distal region; 
said inner periphery has 
at least one sector of a circular arc concentric with said distal region, 

said sector having radius, 
and at least one relief defined in said plate, said relief extending 

radially outward relative to the radius of said sector; 

said gap is defined between said sector and said pole piece; and 
said relief defines at l^st a part of said portion of said airflow path 

defined in said opposed member. 


The magnetic flux path assenftly of claim 8 wherein: 
said assembly has a central axis; 
said pole piece has a/round portion; 

said opposed member is a disc having an outer periphery and a closed 
inner periphery extending about said round portion of said pole 
piece; 

said inner periphejSy has a plurality of sectors of a circular arc having a 
common mdius, and a plurality of reliefs defined in said disc 
extendin^radially outward relative to the radius of said sectors; 

said round portion of said pole piece and said sectors are concentric 
about sara axis: 
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said gap being defined between said se^ors and said pole piece, and 
said portion of said airflow pat^being defined, at least in part, 
by said reliefs; and 

said reliefs and said sectors are arranled in a symmetrical array about 
said axis. 


15. The magnetic flux path assembly of claim ^wherein said pole piece includes a 
said magnet. 

16. The magnetic flux path assembly of clai^ 8, for a loudspeaker having a round 
cylindrical voice coil for driving the diaphragm along an axis of reciprocation, and 
supporting structure for mounting the diaphragm to the flux path assembly, wherein: 

said opposed piece is a first plate moijpted to one portion of said intermediate 
\ member; 

\ said intermediate member has struc^re extending away from said first plate, 
ai^d a second plate mounted p said structure parallel to said first plate; 
f said first plate has an inner periphm^ defining an opening, and said pole piece 
is mounted to extend at le^st partially fi"om said second plate toward 
said first plate; 

said pole piece and said inne^ periphery co-operate to define a gap for 
accommodating recipro^ting motion of the voice coil with the pole 
piece located internally with respect to the voice coil; 

said magnetic flux path assemf ly has an enclosed space defined between said 
pole piece, said structiH-e, and said pair of plates; 

said pole piece has a firs^ passageway defined therein to permit fluid 
communication between the cavity and said space; and 

said first plate has ventin© defined therein to permit fluid communication 
between said space and external ambient. 

17. The magnetic flux path a^embly of claim 15 wherein: 

said magnet has a circular cross-section perpendicular to the axis and a distal 
end extending avflay from said intermediate member; 


20603075.1 


-28- 


said pole piece has an end cap surmounting saidiSistal end of said magnet, said 
end cap having a circular cross-sectie^ perpendicular to the axis and 
having a larger diameter than said di^al end of said magnet; and 
said distal end member has passages defi/ed therethrough permitting, in use, 
fluid communication between thefiavity and said space. 


18. ' The magnetic flux assembly of claim 17|wherein said end cap has an external 
periphery and said passages are channels formea in said periphery. 

19. The magnetic flux path assembly of cl^m 17 wherein said end cap has a round 
circular periphery and said passages are apeijures formed through said end cap. 

20. The magnetic flux path assembly ^f claim 8 wherein said venting includes 
flow director elements for enhancing con^ctive heat transfer from the voice coil. 

21. The magnetic flux path assembly of claim 8 wherein said venting includes at 
least one deflector for directing airflow^oward the voice coil. 

22. The magnetic flux assembly cff claim 8 wherein said venting includes at least 
one tube having an outlet oriented t' urge air displaced through said tube toward a 
portion of the voice coil. 

23. The magnetic flux asseml^ly of claim 22 wherein said tube is a bent tube 
having a pair of ends, one of sara ends being oriented to urge air displaced through 
said tube toward a portion of the voice coil during flow in one direction, the other 
being oriented to urge air displ^ed through said tube toward a portion of the voice 
coil during flow in the other direction. 

24. The magnetic flux as^mbly of claim 8, the voice coil having an external 
surface, wherein: 

said opposed membeff is a plate having a closed inner periphery defining an 
opening extending about said pole piece, said gap being defined 
between at least one portion of said periphery and said pole piece; 
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said venting being defined by another portion of said periphery in the nature of 
a rehef defined in said plate, saidf relief extending radially away from 
said pole piece and permitting ai^ to traverse said plate; and 
said assembly has at least one air gurae mounted to said plate to direct air 
flowing through said relief aj^ng at least a portion of the external 
surface of the voice coil. 


25. * The magnetic flux path assembly of claim 24 wherein said assembly includes 
an array of said reliefs and a correspondin^array of air guides spaced about the axis. 

26. The magnetic flux assembly of cl^m 24 wherein said assembly has an internal 
enclosed space, and said venting permits/air flow between said internal enclosed space 
and external ambient, and said assembljjhas associated with at least one said relief, an 
air guide mounted to extend from one side of said plate, and another air guide 
mounted to extend away from the oth^ side of said plate. 

27. The magnetic flux assembly i>f claim 24 wherein said air guide is a channel 
having an open longitudinal side facing the voice coil, and said channel extends 
parallel to the axis. 

A magnetic flux path asseijibly for a loudspeaker having a diaphragm, a round 
cylindrical voice coil for drivinMthe diaphragm along an axis of reciprocation, the 
voice coil and a diaphragm duft cap cavity defined there within, and supporting 
structure for mounting the diaph&gm to the flux path assembly, wherein: 

said magnetic flux patM assembly has an annular magnet having a pair of 
annular faces anfi an inner wall defining an eye therethrough, a first 
plate mounted gb one annular face of said magnet, a second plate 
mounted to the ©ther annular face of said magnet, and a pole piece; 
said first plate has an inner periphery defining an opening, and said pole'piece 
is mounted tolextend at least partially through said eye from said 
second plate t^ard said first plate; 
said pole piece andlsaid inner periphery co-operate to define a gap for 
accommodating reciprocating motion of the voice coil with the pole 
piece locatec^intemally with respect to the voice coil; 
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said magnetic flux path assembly has a space defined h^ween said pole piece, 

said inner wall of said magnet, and said pair ojplates; 
said pole piece has a first passageway defined Itherein to permit fluid 

communication between the cavity and said space; and 
said first plate has venting defined therein to p^mit fluid communication 
between said space and external ambient. 

29. The magnetic flux path assembly of claim 28 wrfferein said venting includes at 
least one aperture defined in said first plate, said aper^re being segregated from said 
opening. 

The magnetic flux path assembly of claim 2Mwherein said periphery includes: 
at least one sector of a circular mrc, said sector having a radius 

measured fi-om said axis; ar 
a relief defined in said first plate, said relief extending away from said 
axis a distance greater than the radius of said sector, 
15 whereby said venting is at least partial Ijadefined by said relief 

3 1 . The magnetic flux path assembly of clmm 28 wherein: 

said pole piece is a hollow cylinder having a base end mounted to said 
second plate, a distal ^d for location within the voice coil, and 
a wall extending between said ends; 
20 said base end is closed, saidldistal end has an opening defined therein; 

and said wall has least one port defined therein to permit 
fluid flow betweeg the cavity and said space through said 
cylinder. 

32. The magnetic flux path assemblyfbf claim 28 wherein: 
25 said pole piece is a posfl having a base end mounted to said second 

plate, a distal en^ for location within the voice coil, said distal 
end having an enS face for location facing the cavity, and a wall 
extending betw^n said ends, a portion of said wall bounding 
said space; and] 
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said pole piece has a passageway defined therein, iBne end of said 
passageway terminating at a port defined m said end face of 
said distal end of said pole piece, said ^passageway having 
another end terminating at a port defined Jn said portion of said 
wall bounding said space. 

33. The magnetic flux path assembly of claim 28 wher^n said passageway is a 
straight bore formed in said pole piece on an inclined angle ijelative to the axis. 

34. The magnetic flux path assembly of claim 32 whefein said passageway has a 
first bore extending inwardly fi'om said one end of saidf passageway, and a second 
bore extending inwardly from said other end of said pas/ageway to intersect said first 


35. ^ The magnetic flux path assembly of claim 32 wherein said second bore is a 
cross-bore extending fully through said pole-piece dmA. having openings at either end 
thereof 


36. The magnetic flux assembly of claim 28 wgerein 

said pole piece is a post having a base end mounted to said second 
plate, a distal end for locamon within the voice coil, said distal 
end having an end face j^r location facing the cavity, a medial 
portion narrower than said distal end and a transition wall 
extending between saidf distal end and said medial portion, a 
portion of said wall boiAiding said space; and 

said pole piece has a passageway defined therein, one end of said 
passageway terminating at a port defined in said end face of 
said distal end of ^id pole piece, said passageway having 
another end terminating at a port defined in said portion of said 
wall bounding said Jpace. 

37. The magnetic flux assembly of cllim 36 wherein said transition wall is chosen 
from the set of transition walls consisting of: 

(a) an annular shoujaer extending radially perpendicular to said 
axis; and 
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(b) a truncated conically tapered se^ion; and 
said passage is a bore extending parallel to the axis. 

38. The magnetic flux path assembly of claim 2M wherein: 

said pole piece is a post having afbase end mounted to said second 
plate, a distal end for locaHon within the voice coil, said distal 
end having an end face fo^location facing the cavity, and a wall 
extending between said gnds, a portion of said wall bounding 
said space; and 

said distal end of said pole piejbe has a sidewall extending parallel to 
the axis, said sidewall Having a radius measured from said axis, 
and at least one reli^ defined in said sidewall, said relief 
extending radially iijp^ardly relative to said radius of said 
sidewall, and 

said relief has a first end defined in said end face, and a second end 
giving onto said enclosed space, whereby air can be displaced 
along said relief between the cavity and the enclosed space. 

39. The magnetic flux path assembw of claim 38 wherein said reliefs in said distal 
end of said pole piece are grooves forced in said pole piece extending parallel to the 
axis. 


20 40. The magnetic flux path assei]^bly of claim 38 wherein said inner periphery of 
said first plate includes: 

at least one sector lof a circular arc, said sector having a radius 

measured frcrn said axis; and 
at least one first plate relief defined in said first plate, said first plate 
25 relief extending away from said axis a distance greater than the 

radius of saSd sector, 
whereby said venting is aflleast partially defined by said first plate relief 

41. The magnetic flux path assembly of claim 40 wherein said at least one first 
plate relief is an array of slots formed in a symmetrical pattern in said first plate 
30 relative to the axis, said at least one relief in said pole piece is an array of grooves 


20603075.1 


• 


33 


formed in said pole piece, the number of slots is equ^to the number of grooves, and 
said slots are aligned opposite said grooves. 



Ill 


A loudspeaker comprising: 

a diaphragli^ assembly having a movable/nembrane, a dust cap mounted to 
said moveable membrane, a voi/e coil former, a voice coil formed 
thereon, and a cavity defined wimin said dust cap and said former; 
a magnetic flux path assembly havin^a magnet, a flux land cormected in a 
magnetically permeable path |o one pole of the magnet, and a pole 
piece connected in a magneti^lly permeable path to the other pole of 
the magnet; 

said diaphragm assembly having frying mounted to said magnetic flux path 
assembly, and having a Suspension to permit said voice coil to 
reciprocate relative to saidfiraming; 

said pole piece ext^ding within at least a part of said voice coil; 
15 said flux land being' located im spaced relationship from said pole piece to 

define a gap therebetween for accommodating reciprocation of the 
voice coil, the magnet developing a magnetic flux across the gap; 
said loudspeaker having an iBtemal space defined between said pole piece, 
said magnet, and said tflux land; 
20 said pole piece having a passageway defined therein having a port 

opening on said caviw and another port opening on said space; and 
said flux land having venting let therethrough to permit fluid communication 
between said space and an external environment; 
whereby displacement of said dusllcap urges fluid to be displaced between said cavity 
25 and the external environment aloim a fluid communication pathway that includes said 
passageway, said space, and said lenting. 

43. The loudspeaker of claii]^ 43 wherein a magnetically permeable suspension 
fluid is introduced into said gap. 


30 


44. The loudspeaker of claim 43 wherein said pole piece is a hollow post, said 
port opening on said cavity being an open end of said post, said port opening on said 
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space being an aperture let through a sidewall of said f ost, and said post has a base 
end, opposite to said open end, said base end being closed. 

45. The loudspeaker of claim 44 wherein said poM piece is a post having a groove 
let along a face thereof, said port opening on said cawty being one end of said spline, 
and said port opening on said space being another pay of said spline. 

46. The loudspeaker of claim 46 wherein saiJ pole piece is a post having a 
longitudinal axis parallel to the direction of recipr^ation of said voice coil, and said 
spline is parallel to said axis. 

A loudspeaker comprising: 

a diaphragm assembly having a movabfe membrane, a voice coil former, a 
voice coil formed thereon, and aff cavity defined within said membrane 
and said former; 

a magnetic flux path assembly having a magnet, a flux land connected in a 
magnetically permeable path to one pole of the magnet, and a pole 
piece connected in a magneti^Uy permeable path to the other pole of 
the magnet; 

said diaphragm assembly being moisted to said magnetic flux path assembly, 
and having a suspension fo permit said voice coil to reciprocate 
relative to said magnetic flux path assembly; 
said pole piece having a post for ^tending within at least a part of the voice 
coil; 

said flux land being located in ^aced relationship from said pole piece to 
define a gap therebetwe^i for accommodating reciprocation of the 
voice coil, the magnet de^Ioping a magnetic flux field across the gap; 
said loudspeaker having an internal space defined between said pole piece, 

said magnet, and said flux land; and 
said flux land having venting lei therethrough to permit fluid communication 
between said space and ^ external environment. 
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